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PREFACE

This study was prepared to fulfill the Air Command and Staff
. Collage’s requirement for a staff prnblem solving pro;ect. As a
res;érch associate to the Leadership and Management Devqlopneng
Ccﬁtor (LHbC), I prepared this dccument in the format best suited )
to.LHDC and specified in an LMDC/AN letter, 30 October 1984,
subject “sPS Projecte.” Hence, there are numerous a.v;ations
from the atandard Air Command and Staff Collage satudy for;at, the
more obvious being a double-spaced final product and tbq method
of documeniing source material. However, LNDC generally follgwa‘
the American Psychologicql Association (APA) format which ia
familiar to most researchers.

I faced a .lgnificint éhallang. in latilfying the potential
audiences for this project. ?ir.t.'LHDC sponsored this endeavor
and may use it FP,‘EE?”" their orgini;dtibnal ob;.ct;vg of
enhancing ;ff.ctiv.nosn and productiviti»w;thinAtho Air Force.
Second, staff probles solving projects arn an inportant part of
the Air Cou-;na and‘Staff Cbllog“q curriculum aﬁd are evaluated
as such. Finally} th; -tpdy n.y'b§ providgd'to Air‘Forc. ataff
and line ageucies interested in organization -tructuio and
tcchﬁologicnl innove.‘on., Clearly the above audicqcca rcquiro

‘different approaches to the presentation of reaearch. I have

iii




CONTINUED

conproniaed and provided sdne detail and technical infor:atﬁon -
for the potential researcher, while providing background
information and 1ntér;n conciuiions for those lesa familiar with
organization'-anagenent theory and weapona ayatems acguisition in
the Air Force. For those desiring more 1nfotnation on
aspecialized areas, the source material is available at most
university-equivalant libra;i-i.

; selectad the topic of o?ganizat;on-structure and.

technological innovation because of prior academic work at Purdue

'Univorsity’s Krannert Graduate School of Nanagement. thle

anroiled in the Strategic Management portion of the M. 5. in
Management program, I concentrated on the management of
tochhglogy.. Thiavutudylis a natural continuagion of prévioué
education and fpcuion where technology can. further our ability to‘

neet national security obJoctiio.?-in military weapons syvstenms.

¢
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—_“insights into tomorrow”

EXECUTIVE SUMMARY

Part of our College mission is distribution of the ‘
students’ problem solving products to DoD
sponsors and other interested agencies to
enhance insight into contemporary, defense

reiated issues. While the Ceollege has accepted this
product as meeting academic requirements for
graduation, the views and opinions expressed or
implied are solely ‘hose of the author and should
not be construed as carrying official sanction.

REPORT NUMBER 85-0165
AUTHOR(S) MAJOR THOMAS J. BARTOL, USAF

TITLE ORGANIZATION STRUCTURE AND TECHNOLOGICAL INNOVATION

IN THE AIR FORCZ

I. Purpose: To detcr-}nc if organization ntructure'qan enhance
the integration ofln.w tﬂchnology into Air Fofc. woapén- afato-..
II. Qo '\\Th’ Air For;s_i. dependent upén
technology io ensure we can meet our nationil .ocur;ty’
obJegtivcs. Acquisition of new weapons systems is expensive and
a aignificant po?tion{of the Air Force budget. However,
organizational changea which"could posaiﬁly incrocao :ur
:cap.5111ty éo'iaot ncquiiition goala are ;clatiéely‘inoxponlivc.
Threugh an analy.iulof oiganization ltructur.-andvtﬁehﬁolcgical '
innovation, the atudy preaentsa characteriaticas of organizetion’as
'likely to innoveta. Hext, the pro;.c£ addresses technology and
organization structure in the Alr Force and looks at some

. selectad Air Force Systeaas Coamand orgahizntion-. The roﬁort

‘ends with project concluasions.
4X
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III. Piscyssjon of Analysis: Tho study approach was developed
in reaponse to the probleam statement, "Cap orgnnizationistructure
enhancs the integration of new tochnoiogy into Air Force weapons
aystemns?” In order to resclve this p;oblon, the first step is to
determine the relationship batwoog orgépization structure and
technological 1nnovetion3h From a review of innovation ¥.-oarch,
the most appropfiato case for this analysis was a study in the
health care industry by John Kimberly and Michael Evanisko in
1981. The atudy, “Organizatlohal Innovation: The Influeqce of
Individual, Organiz&tional. and Contextual Factérs on Hospital
Adoption of Tochnoloéical and Adainistrativo Innovations”,
provided empirical evidence of a correlation between
organizational variables and sdoption .of technoiogy into &n
oig.nizatién; The secund atep in the atudy approach w-avto
>.dotorniﬁo if.rocogn;tion of'thobabov‘ relationship can affoét
iﬁgograiion of tochnology\into'nir Force Q&apon- systems. The
analysis examined the structure of Air Forgp organization-
responaible for acguisition of weapona syaten; and reviewed the
procedures for weapons oyatcn.'acquisition to determine how the
Alr Force acquires new technology. I. was d.tcrnin.& thet most

N

program offices are organized 1nvthq matrix organization
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atructure. Fin;liy,...roviow of'acqui;ition proceduresa revealad
the Air Forgo can influinéo the orgenization structures of
.pproptiét;iccropﬁico contractors involv‘d in Air Force projects.
Iv. Qénglg;;ghilA'Tho overall conclusion of the atudy is that

the prbbion statonqnt, “Can organization structure enhance the

integration oflnow technology into Air Force weapons systeme?™ ia

. affirsative. The conclusions leading to determination of the

problea statement are thac organization sgructuri enhances
tochno?oqlcul.1nnovotxon‘qnd r.céqnition of the above
rolntloh-htp cin affcét technology :integration into Air Force
vespons systeas.

V. Recomsendations for Future Research: This study would be
coaplemented bylfuturo research ;nié two areas. Firast, it would

be beneficial to'dotdrlino the innovation clisate in the Air

. Force. This roiocrch‘woulq investigate whothir.tho military

inotttﬁtlon discourages innovation} The second recommended
future research 1-.u§'io a itudy of how militery contracts affect
defense codtrnctorp. It would be productive to determine the
organizationel character of companies involved in defense-work
versua tho..,tn'th; pgic;y private sector -ﬁd drew conclulioni on

the resulting tendency for technological innovation.

xi




CHAPTER I

INTRODUCTION
Rurpese

This project analyzes the relationship between organization
structure andft.chnologicnl innovation ‘nd focuses on whether
knowledge of this relationship can enhence the intesgration of new
technology into Air'Forco veapons systems. In a speech to the

Air Forcs Association in September 1983, Secretary of Defense

.Casper Weinberger stated, “I have noted the first two crucial

elenents of America’s ailitary eirpower: sur people and our

technology. The thivd is more difficult to describe. But we

vfn.vcr could have taken to the air without the element of

imagqination.* ‘(Ucinbo:gor.‘laaa. pP. 99) This paper addresses

two,éf tho'apovi‘throo slenents of aerocspesce power outlined by

V_Socrotar? Dotnborgor--tochnoloﬁy’.nd imeginstion. Tho_projoct is

tied to an on-going ssries of studies conducted by the Air Force
L..&orahiplcnd'H-n.go-ont Development CQntor'(LHDC)Iqt Maxwell
Air Force Base, Alabama. As related in & 1984 LNDC study,

A_Fisld Studv of Air Force Organization Structurss, (Conlon,

Daft, Austin, and Short) Headquarters United States Air Force

1
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had requested ressarch assistance in the area of organization

structures. A 4 December 1981 letter from Headquartara USAF/MFMO

‘stated,‘“Thc Alr Force does not have a capability to make an

objective, a priori comparison of the advantages and

'diuadvantages of alternate tochniquia of organizing and utilizing

people to acccaplish mission requirementa.” (éit;d in Conlon

et al., 1984, p. I Previous LMDC research focused on several
portions of the organizational structure issue. These includo
studies on the matrix fcrm of organization structure and “non-
traditional” organiiatlon structures. Having a background in
organizational management, and, in particular, the management of
new technology, I discussed with LNDC their interest in
.pon-o;ing a project relating organization -tructurq gnd
£ochnological innovation. Approvoi was granted in October 198%

to proceed with this atudy as an adjunct to the above LMDC

'research effort.

Qverview

This study is organized into two major areas. First, the
report addresses a/ literature search and analfcxn of . the
relationship between organization structure and technological

innovation. This portion is provided in Chapter II. Second, the

‘r.port looks atbtochnology and organization atructure in the Air

Fofco. Chapter 1II addresses the second major area. Tho‘pipor
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ends with conclusions in Chapter IV.

The above organization £1§ws froa the logic in resolving the
the problem strsticment, “Can orgaﬁization ntructur; enhance the
integration of new technology 1nto,Air Force woapon“-yst.-.?"

In order to rosélvo this pfoblon,.tha first step is to determine
the nature nf the t.latioﬁship between organization structure and
technological innovation. Assuming empirical evidence exists
correlating nrganization structure and technological innovatioﬁ.
the second step is to determine if knévlodgo of the above
‘rolationohip can enhance integration of technology into Air Force
weapons systems. This will be accomplished by reviewing the
procedures for Qoapono systems acquisition to determine how the
Air Force acquires new technology and oxcilning the structure of
Air Force orgesnizations responsible for integrating technology |
into weapons systenms. Finaliy. the problea atataoament is
ufft;-otivo given empirical ovidonco'ihct organization atructu:o
othnco; tochnologic’i 1nnovqtion and that rocognition of the |
rol;tionahip’botwoon organization structure and technological
innovation cen affect the 1ntogration of‘n.u goehnology 1hto Aif'r

Fofco weapons systeams.
Exoirect Framework anc. Sianificance

'Tho significance of this project is that the Air Force is
increasingly dependent on technology to meet retiocna. ~ecurity

objectives. As depicted in the Septeaber 1984 issue of

3
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Defense 84, %102 billion of the 1983 Department of Defense budget

was appropriated for procurement and research, davolopnent;'teét,'

and evaluation purposea. This expon&ituro repressntad 43 percent

of the total defense budget. New technology is of particular:

importance to aerospace forces. Air Force Manual 1-1, Basic

Aerospace Doctrine, 16 March 1984, addresses the technology issue

.as follows:

The challenge is to equip today’s forces sufficiently

while developing the aerospace forces to fight and

win tomorrow’s war. The capability to win tomorrow’s

war demands that Air Force research and developrunt

efforts must not only exploit new technologies, they

must also push the limits of technology toc discovery

and breakthrough. (AFM 1-1, 1984, p. 4-9)

The above significance provides the framework for this project.
Without digressing into a detailed study of the future direction
of aesrospace warfare, clearly we will continue to push the linits
of the lower nino-phor. outward into space. This biophy:icully
hostile environment will demand further reliance on technology as
we posture our aerospace forces to meet ocur future national
security objectives.

Figure 1 graphically depicts the framework froa which this
pro:gct was developed. Winning tomorrow’s war dopohd- on
technology. Technology is only one of dovyral deterainants
of battlefield success. and technology itself is a function of

several factors including financial resources, personnel, and

organization. HNoreover, any contribution from arn orgsnizational




o - managemeat perspective to our objective of ensuring the latest

.? technology for Air Force weapons systeas 1blrelativoly eaay and

% inexpensive with're.poct'to todey’s research and d.vclopnint
expenditures. In summary, it is recognition of the relationship

. between organization structure and technological 1nhovatidn from
which this project can possibly assist future Air Force

warfighting capabilitiea.
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CHAPTER II

ORGANIZATION STRUCTURE AND TECHNOLOGICAL INNOVATION
introduction

This chapter pfovidos the foundation for the study au:i
addresaes the relationship between crganization atructure and
tochnoloéical ;nnovation. The early part of the chapter yresents
background on organization theory,; organization atructure and
design, and technological innovation. .Noxt. the body of the
chapter disch.sos the relationship between organizstiou_structur.
and technological innovetion and analyzes rp.i.rch in the health
care industry on the influence of individual, contoktuél. and
organizational factors on technological 1nnoietions.‘ The chapter
ends with an unalyuii of the above :olatténthtp.; '

" To set the context for‘thls cha;tor. gho structure gf an
organization.io én-inportant tool for menagers, particularly.whbn
facing new tochnologioO'or.chhnging strategies. As Peter Drucker
. wrote in Management: Tasks. Responsibilities. Practices: |

A business should aslways ahgiyzo its orgsnization
structure when its strategy changes. Whatever the

reason--a chenge in market or in technology,
diversification or new objectives--a change in

7
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strategy requires a new analysis of the key activities
and an adaptation of the structura to thes.
(Drucker, 1974, p. 532)
Another contexﬁual factor possibly aflecting technological
innovation with1n1organization‘ involves the size of the
organization 1tsel£; Large organizations are required ‘%o
accomplish much of the research involving sophisticated weapons
syatems. This ia n;cessary in order to effectively utilize the
1arge'anount of zesources reéuirod to develop, test, and produce
technologically complex systems. However, it is generally
accepted that these uan.llarg. organizations foster resistance to

change. 1In other words, large organizations are needed to

.integrate new toéhnology into complex systemas, however their

institutionalized nature prévido- barrisers to change. Analysis

of empirical research relating structure and innovation follows.

Background

Organjization Theory
A thorough presentation nf organization structure must

include a brief discussion of organizational management. As

-preyiously'oxplainod, structure can be a tool for the manager to

-oot'Otganization goals. However, there: are many other tools
included in a nanaé.r’q,organlzatiangl toolkit. These includse
i design, reward systeams, group and_;ﬁdividual behavior,

control and feedback mechanisams, and organiiational ntratogionL




This repcrt focuses solely on organizition structure, but all

organizational management factog- are interdependent. It isas
clear that an organization’s structure as a single factor cannot
V,ecco-plish organization tasks, however the poorly designed
;tructuro can put serious barriars into an organization and
pr.vent'acconpllchnont of organization goals and objectives.
Organization structure is dofiﬁod ﬁ. the way organizations
;. are segnonﬁod into units and the pattern of r.iationships among
the units. (Author’s notes, AS 681, 1979) There are fcur
co--oniy accepted structures in organizing for innovation.
First, a product organization is structured around ah
organizétion’a produc£ lines. For example, Proctor and Gaiblo
may have Q.veral divisions each involved in research,
development, production, and marketing a linglc product. Within
' la produét organization structure there might be a toothpaste
diviaion, soap division, and numerous other groups repredenting
product lines. A second structure is project amanageasent, in
which the orgeniz&tion qtfnctgr. normally follows a pio;.ct from
doqign‘to‘conplotion. In the military, organizatiqﬁ. t.uponsibli
for major new éonotruction-initiativbs use project management
structurea. In a typical conatruction company, a project
nanego-onf organization would be formed to luporvisol;ll
'aciivltics for a large prOJ.C£. The organization éouid;disband
upon co-plotioq of th; project. ' The third struc;hr. is
organization by gcioﬁtifié discipline. Th.-§ otrucﬁut.c are

often used in}baoic'rosoarch. for example in research

9
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iaboratories or cpllog.s and universities. A typical college of
science would contain, among others, biology, chemisiry, and

physices departments. The newest structure is matrix

organization.' Ma‘rix organizations contain twg lines of

responsibility. In a typical matrix organization, groups §r .
individuals would be reasponaible to a project chief while also
‘r.pt;senting a sci.ntific discipliné: I worked in & matrix
organization in 1977 while assigned to the Air Force’s Space and
Missile Systems Organization. As a pré;cct engineer, my team of
fivo engineers wa( responsible for all .ngin..ring activities at
‘a Hinutq-an missile flight consisting of one launch control
center and ten launch faciliti;i. Our team had representatives
from Qariou. engineering diaciplines. Howaver, all the teanm
engineers also ropoft.d to chief engineers of their particular
d;sciplin.. More rocontly; hybrid organizatiﬁn siructuroq hay.
been developed which go beyond matrix structure and ;ro normally
tailored to a particular organizational requirement.

A final dafinition is organization design. Organization

' design is determining and developing the -oot.offoqtivo structure

for a set of units or an organizatidn as a whole. (Author’s
notes, AS 681, 1979) ,Tho'dosxgn £unct16n normally involves
-enipalating throo_factor::'aggrtgatibn, intraunit rolationship‘;
and intorunit relationships. 0Of cour:o; thé objective of any .".
o1 Janization design effcrt 1- to match gho structure for the nbst

efficaciocus means to meet the organization’s goals and

10




objectives.
Organization Structure and Desigp

One mileatone in organization atruqtur. theory occurred in
1967 with Lawrence and Lorach’s publication of Orgqanization and
Environment: Managing g;{féggg;;gg;gg égg Integration. Thisa
classic work advancad‘a contingency theory of organizaﬁion
structure in which there was a need to fit the organization to
its several external environments. Difforontiétion. which is the
analysis of externél environmental conditions and thoirirenultant
responses, undlintogrgtion. which involves the éoordinatod
internal iptoractions. must be balanced for .ucéeisful
organizati;501 performance. An application of this spproach was

presented in a Gerstenfeld and Sumiyoshi article (1980) titled,

'"The Management of Innovation in Japan--Seven Forces That Make

the Difference”, which stated:

Integration and differentiation are recognized aa
necessary for effective organizations and these
appear well balanced in Japan while in the United
States the differentiation rather than the '
.integration is often emphasized. It is more
common in the United States that the '
differentiation portion of the formuls is much
more dominant, and indeed sadversary relation- .
shipa continually exiat particularly between _ .
marketing and R & D. (Gerstenfeld and Suaiyeshi, : |
1980, p. 31) . :

A later approach to organizatidﬁ structure is the Gelbreith
framework presented in the LMDC study (Conion et al.) in 1984,
The major determinant in this fraqowork is the organization’s

strategy and resulting slements of goals and ob:octivos.AQ

11
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environment, human resources, and technology. Without a review
of the original Galbraith work, it’appoars the framework is one
of consatraints imposed b; the above four elements and resulting
strategy. Thiq appears as another contingency approach to
organization structure.

This author’sas approach to organization structure and desian
is information-based. In other words, the single most important

determinant to organization structure is the information

proceising needs of the individ-iiz and groups as.igﬁod to the

tasks. Following this logic, orsvnizatiohs should be structured
to faciiitato the required infornmation flow both into and out
from the individuals/groups which aake up the work units. For
example, work which demands extensive coordination requires an
organization structure that provides aesaay acc;sa to information
from other work units. However, the information needs of an
-assambly line worker are minimal and a highly atructured
ogganization is most approp;iuto. This approach is also s
contingency approach as differing 1p£orlaiion needs ioquir.
different responses. Naruta, in a 1980 ggggg;ghﬁggngggggﬁ;
qrgiclo titled, “The Hanago;cnt of Innovation iﬁ JQﬁan——fhe'

Tetsuri Way", wrote that succesaful innovation in on apanese

‘labordtory'rolultod from a organization which put all disciplines

of profeasionals into an open space to encourage and facilitate
iniormation flow. The professiocnals were free to speak out and

comaunicate when necessary.

12




Technoleoqic nnovat i

Thia msection begins with a desfinition of technolagical
innovation. James Bright atates technological innovation as:

A unique chronological process involving science,

technology, economics, entrepreneurship, and man-

agement is the medium that translates scientific

knowlaedge into physical reeslities that are

changing society. This process of technological

innovation is the heart of the basic understand-

ing which the competent manager, the effective

“echnologist, the sound government official, and

the educated member of society shnuld have in

the world of tomorrow. (Bright cited in Twias,

1980, p.1)

- The importance of technology in today’s sociaty is well
documented. Additionally, technology is developing at an
increasing rate. In a 1979 article, "Stimulating Technological
Innovation--Nurturing the Innovator”, Merrifield wrote,
"Moreover, 90x% of our knowledge in the sciences has been
generated in the last 40 years, and much of that in the United
States”. (Kerrifield, 1979, p. 12) 1In the U. S. military,
reliance on qualitative suporiorlty of oﬁr forcea and equipment
is a basic tenet of our strategy. Secretery of ﬁsfpnao .
Weinberger stated, "Overall the Soviets ocutnumber us two toc one
in tactical aircraft; yet the United Statss, faced by a potentia:
adversary with far larger ground forcea, tilio‘ heavily on high-
quality air support to redress the military balance.”

<woinboigqr, 1983; p. 99) This concoﬁt is also captured in Air

Force doctrina. As Qrit;on in Air Force NManual 1-1, Basic -
Asrcspsce Doctrine (1984):
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Providing vhis force involves selectin_, reliable
systems, ir. adequate numbers, and with the capability
to survive and be maintained in all combat
environments. National military objectives descrilbe
this as developing a strong force prepared to “fight
at whatever level of intensity necessary and for as
long as necessary to ensure that the US postwar
position is auperior to that of any adversary."”
(AF" 1‘1' 1984’ pc 4‘8)
Who are the techrological innovators? Most research
relates innovators in the private sector with ontropéoneuriqlf
" qualitiea. Roberts of the NMassachusetts Inatitute of
Technology (cited in Twisa, 1980, p. 15) showed the
characteristics of technical entrepreneurs as:
1. 50 percent came from homes where the father is

self-employed

2. well-educated

Y
o

3. early thirties

«
«
",
-

X

A,

4. developmental oriented rather than research oriented.

PO LY

A -

Jemes Brian bulnh. in his article, “"Technologicel

Innovation, Entrepreneurship, and Strategy”, wrote “To solve the

.“4‘ !
AL
f""\!.

world’s problems, we need innovation on a large scale. Our ohly

hope is to make room for the ihvant;vo~.pproacﬁcn of

2L

s
-~

ohtropionour. in our large organizations.™ (Quinn, 1979, p. 73)

[y et}
Py

Duinn-rolaﬁn. that entrepreneurial innovagion has historically

been responsible for meeting new human needs. According to

% "
s
A

Quinn; some of the more inportant factors that allow

AN
LA

one;opr-nours to lucéood while others fail are summarized below:’

% N
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1. Fanaticism/Commitrent. Large ofggnizati?ns typic;lly
second-guess non-traditional ideas and pérsonnelkpréaaures
diacourage any form of aberrant behavior. In -pne‘cdses.'
1n&1v1duala need to pursue their ideas in a {anaticgl way'witp
total commitment. \

2. Chaos acceptance. MNany innovators are tertibly
disorganized and enjoy the chaocs of’d.volopnont; Moreover,
progress is not hampered by fear of failurdiar céntrol systems
which require lengthy justification cna explanation of failures.

3. No detailed controls. Early ostinagoo and projections
£6r markets and producta are frequently wrong and seldom
justify further pursuit. For example, iniiia; narket o-tinatga
repeatedly indicated a requirement for only s,ooo xorégraphic
machines and a total cosputer narkotlof 300 unita. (Quinn, 1979,

pP.73)

Quinn'furthor edvocaty. that laigo firms can be 1nn6vat1vo. but
curr;nt approaches stifle creativity. So-o.;f“thofwcll-
documented examples of 1hnov9t1§o large qrgqﬁ;zation. aro>IBH.
Xerox, 3M, and AT&T’s Bell Laboratories. Common fuctdr;;in tﬁc,
sucéoc.oy of thoso'cofﬁorattonq weare .grong inc.ﬁéiéol for f |
shcéo--fﬁl dovoiopnont. 1§n§.r-torn time horizons, multiple
competing appr§echoc..and'con-ittod product champions.

In Managing Technolegical lnnovation, Twiss (1980)
proogntod‘f‘ctﬁr- from highly creative scientists thch enhanced

creativity in their organizationas. .The top four factors which.

15




were positively correlated with creativity were:
‘i., Freedom to work on areas of greatest interest
2. Recognition and appreciation
3. -Broad contacts with itinulating colleagues
4. Encouragement to take risks. |
The factors which least enhanced creativity were:
1. Creativity training progranms
2, Criticism by ouporvisoro

3. Regular performance ap,>%isals. (Twiss, 1980, p. 74)

In summary, the body of literaturs on technological
innovation appears to agree on several factors. While large
organiz.tion.'can‘afford the resources necessary to perform
complex tochnological ro.oyrch. often the clingto»and environment
‘for produc1n§ innovative work exists in smaller onﬁr.pr.nourial

enterprises.

| | 1
" aud Technological Innovetion

HMultiole Approaches
| . While previously addressing -nltiﬁlo organizational factors

1nf1uonc1nq technological innovation, this section focuses on

oryanization itiucturO-, In Productivity. Technology, and
Capital, Gold (1979 r.lctoﬁ nuaerous elements of Japanese
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success in advancing technology. A dominant ;tganization
sfructuro factor waas fewer 1ntordopartnontai barriers. Interunit
integration was emphasized and loyalty to overall corporate
identities was much higher than to departmsental units. Another
view is from a RAND Corporatioh study, “Introducing Tochnologicall
Change in a Bureaucratic Structure”, by Hoffman and Archibald
(1968). This paper advocated the task force approach to
organization structure. “The extent that recommendations are
likely to be implemented and innovative ideas generated and acted
upon is undoubtedly a function of meaningful, individual
participation in tho change process.” (Hoffman ﬁnd Archilkald,
. 1968, p. 30) Another study of technological success in Japan
also emphasized the task force approach. In & chemical rassearch
group, (H-r;t., 1980, p. 41) thi-.tudy concluded, “Thus ve
believe in an 1h£or-cl and flexible orétntz.tion which is able to
mobilize the collective knowledge of the staff.™

| Robert Prochaska, in an article "The Hancg.;.nt 9£
Innovation in Japen--Why It Is'Suecooofqi”. (1980)‘prov1doa a
slightly difforont view from the task force appraach. {Howovot. a
similar }do. is more p.:tlcipation in dociaton--uktné. Prochaska
-g-toc the fuhd.-ontal'diff.?onca 1n'org¢nti.tton and decision-.

making in Japan is that Japanese companies sre origanized from the

bottoa up. Americen companies are organized from the top down,
'vith doc;oxoh--cking hovor concentrated at thi top. Decisions
" tend to come down from the power it thoe top with “Yes” and “No™

snswers. “In contrast, the Japsnese system is baped on\con.bn-u-
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where tﬁo consensus decision must work,frqa the bottom up.”
(Prochaska, 1980, p. 38)
The Kimberiv and Evanisko Study

In 1961.~Joﬁn Ki-bo:iy and Michael Evanisko publiihod an

article, "Organizational Innovatibn: The Influence of Individual,

' Organizational, and Contextual Factors on Hospital Adoption of

Technological and Administrative Innoyations". which gxaaiﬁod the
combined effacts of certain variables on adoptions of innovation
in the medical care industry. Of particular note, the study
focused on adoption of technological innovation, which is a

good fit to the case of_intogration of technology into Air Force
weapons systems. This is because the vast -;Jority gf Air Force
technologicsl 1ntig§-tion is occo-plishod.Qhrough'--nagonont of
contractors who provide goods and services. Tho,d.tails of th
technology is actually integrated into Air Force weapons systems
is presented in Chapter III. Most existing research of
orgahizotidnznqnogolont and tdchhological innovation focuses on
new product dovoiopnonﬁ. which is of immense intereat and
1gpogg!g§9 to the privitojioc£0t; ‘However, it is diff;cult to

correlate new product dovoioppont and the subsequent market

.h.fo/product life cycle approach for new technology to Air Force .

weapons systems development. The Kiubo;ly and Evanisko atudy can
rocnbnably be co-pctid to an Air Force case due to the adoptive
aporoach to technological innovation.

Secondly, the above study has an organizational focus. In:
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the conceptual ovorvipw.‘th. article ltagos, “0f interest here is
innovation in t'e context of organizations.™ (Kimbarly and
Evanisko, 13981, p. 690) The authors agree there has been an

' immense A-ount of attention given to the subject of technological

- innovation. Hcwever, there is little agreement at an empirical
level. "Doopitcf-or perhaps because of--tha involvesment of a
diverse group of rosyarchor...rooults at'thc eapirical level
often are noncomparable and occasionally contradictory.”
(Kimberly and Eveniske, 1981, p.689)

The purpose of the Kimberly and Evanisko study was to
oanino the combined effects of individual, organiza;ionai} and
contextual variables on oréanizational adopticn of innovation.

' Two types of innovation were addressed--adainistrative innovation
and, of importance to this pcpqr,|innovntioniditoctiy related to
an organization’s core technology. The study examined the |
variables . . . across a large number of orghnizntion- with the
objective of moving toward a more comprehensive treataent of

;_orgahizetxonal innovetion. . .” (K;nborly and Evanisko, 1981,
P 591,, Tho ioc.urovqf‘tochnologiégl 1nnovatioﬁ vas bpood on.
rocpon-oi by hospitais regarding the presence or absence of 12
n.w'éovolopnont. in the health care industry. Thoiinnovhtionu
w‘ro chosen froa ;n inyontéry of 300 items suggested by a group

. : of 15 1nd1v1d§.1. raﬁdoaly ioloctod from a‘pcnol of 79 leading

experta. |

The authors research atrategy was to use a nunﬁor

of bivariate hypotheses for variables thce‘hud previocusly been
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found to be significant to innovation gdoption. Subsequeht to
the hypotheses development, tﬁcyroxauined the relationships in a
vnultivariato eavironaent using the technological and
adainiastrative innovation; as dependent variables., The result

was an informed, comparative study.

This strategy was thus ir.formed by previous research,
was deliberately deasigned to include individual,
organizaticnal, and contextual factors, and was
intended to capitalize on the advantages of .
comparative ressarch. It thus was neither purely
deductive nor purely inductive, the primary. interest
being to develop a more comprshensive set of
analyses of innovation adoption than had praviously
been available in the literature. (Ximberly and
Evanisko, 1981, p. 691)

The Kimberly and Evanisko study used three cluntor‘ of predictors

for adoptive innovation behavior--characteristics of

- organizational individuals, characteristics of contexta, and

characteristics of the organizations. This analysis focuses on
the organizational variables.

The five orgenizaﬁional variadles were contralizgtion,

. specielization, aize, £ungtion¢1 diffdrcntidtzon,'and external

inteyration. Centralization refers to the degree in which

dicition--eking is delegatad to lower levels of an organization.

"For oxanplo..uAhighly‘éontrﬁlizod organization rotalnu.adthori;y

and power at the upper levels of the organization structure.
Spociolizatton addresses the number of different specialties or
occupctionb.within an organization, For'okqiplo. in the Air

Fdrqo. a highly specialized organization would be one that

20




contained only engineers. A low degree'of specialization
incréases the number of apecialists and, possibly, increases the
need for coordination and ‘control -ocﬁanians at the work-unit
level. Size represents a comparison of how lgrge an organization
is relative to other units which are in the same field or.
accomplish similar taska. Functional differentiation refers to
the extent an organization 1; divided into subunits with similar
functions. A highly differ.ﬁtiated organization coatains

numerous work units which normally create multiple interest

groups. Finally, external integration addresses the mechanisms

in an organization which successf.lly allow information to be

|

5
oty

_céllunicatod to the work units. A highly integrated organizatidn

.Jr
LA

noraally can quickly assimilate and t;an-nit information to the
applicable work unit;

Interestingly, all of these organizational variables are
related to organization structure and caﬁ ba ogploitod in the
design of an o;ganization. The £1y.'hypoth0‘¢- were: ,

1. Certralization lc'n.gatiéoiy related to the adoption of
tochnolégical-1nnovat40n.. » |

2. There is a positive relationship botwo;; specialization
and adoptive innovation.

3. Size 1; positivély related to‘adoﬁtion.

4. Functional differentiation is positively related to

adoption of technological innovétioﬁl.

S. Tﬁoro is a positive relationship between external
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integrotioﬁ and adoptive innovation.

The hypothesaia with regard to aize deaerves additional
éxplanation. In this study, size refers to the overall
oréanizational unit, for exaapie, the total number of employeea.
Ki-berly and Evanisko present rationale for two commonly ac;apted
viewa that aize is poaitively correlated with 1nnovat1§n
adoption. Firat,‘increasing size facilitates adoptive behavior
becauaeA“f + » size creates a critical masa which Ju-tifieé the
acquisition of pa;ticular 1nn0yations.“ (Kinbor;y and Evanisko,
1981, p. 699) A second view is that size necessitates adoptive
behavior because it ias e way to rationaslize and coordinate
organizational activlti... Kimberly and Ev;niako.only briefly

asuggect that aize may be negatively relatad to innovation.

. However, there is a considerable body of literature which

contradicts the Kimberly and Evanisko size hypothesis, not the
leaat of which ia the .ntr.prdn.uriil upprdhch to technological
innovation.

The actual analysis of the above organizaticnal hypotheses waa
divided into two pa?ts. This was performed in the context of the
bivariate'hypothcq,s in which the rélation-hipl'wor- examined in
a multivariate environment using the technological an&
adainistrative innovations a.ndopondont.fariablo..

Eight nultipli regreasion equations were eatimated to

-assess the effects of predictor variables both within

. and acroas classes. The firat six regressions examine -
the effac*s of individual, organizational, and

contextual variables separately on technological
innovation and. then on adminiatrative innovation. The

. 22




final two examine the combined effects of all

variables on the two types of innovation. (Kimberly

and Evanisko, 1981, p. 702) '

The final two equations referenced above, in effect, deter;ine
the rrelative asignificance of aach of the variables. The results
are shown in Table 1. The other perf of’the ana;ysis addre;sed
the effects of the individual, organizational, and contextual
variables on the twoltypes of innovation separately. This report
focuses on the organizational variables. The re;ults of this
portion of the analysis are shown in Table 2.

From Table 2, the results of the regression show
organizational level variables account for 62 percent of the
variance in technological 1nno§ation. Byvconttast. and in -
conflict with many non;o-pirical studiog-of tochnblogical
innovation, individual variablo- (such as tenure,
cosmopolitanism, and educational level) account for only.21
percent of tké variance. In many studies, 1nd£viduals.
particularly innbvation produét éhanpioﬂ-. are presented as major
COnttibutOti to,q.chnoiogical innovation. For .xa-piq, Jamas N
Brian Quinn conclud;.'that oh.lsuccnsoful factor £oﬁnd in

innovative firms is committed champions such as IDN’a Chairman

‘Vincent Lba;oon. Loqfaon,oncouragod groups to compete againlt

each other to bring fofward successful designs. ™At one time it
was difficult to find a successful major IBM innovation that

originated in formal product planning réthor-than’thia

.championship process.” (Quinn, 1979, p. 80) ' Contextual variables
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TABLE 1

Varjable

‘1. Technological Innovation
2. Administrative Innovation

3. Centralization

O A KA & o w0 S e N A N e I S o o o B Pl Pl IR i A

4. Specialization

5. Size

-t . - a9

6. Functional D;ff.rontiatioh

7. External Integration

(N = 210

42 -

-.38 -.13 . -
;79 .46 4,32
.69 .52 -;9§
70 .47.-.29

.55 .37 -.33

Correlations Among.All Variables.
(Relative to This Study)

.72

.77

.58

(Note: The total analysis involved 19 variables.

‘The organizational variables had significantly
higher corrslations on both types of innovation
than ‘the contextual or individual variables.)

(Partial table from Kimberly and Evanisko, 1981, p. 703)

.38
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TABLE 2

Regression of Technological Innovation

on

Organizational Variables

Varjable

Centralization
Specialization

Size
Functional Differentiation
External Intogration

R2 =

s p < .09
»as p < .01

sss p < ,001

.62

Beta -

-.14 »e
17 .
.34 wes
.19 »

.10

(Partial table from Kimberly and Evanisko,

SE

.046
.082
.091
.076

.058

2%
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(conpotiﬁion,:iizi of city, age of hosﬁ!tql) accouqt for 30
percent of the variance. From Table 2, Kimberly and Evanisko
intorpr@t the rosuita of tho'organizational variakies on
technological inno%aﬁionlas. “The pattern end strength of the
relationships reveal that high adogting hospitals tend to be
large, are cpoéialiiod. sr2 highly differentisted, and have a
tendency for de:i;ions to be made near or at the lovolyof
departaent heads." (Kiub.ily and Evanisko, p. 705) Four of the
five Qrganiiatlonal variables were uignificqnt prodictorsvof
tochnologiqgl inrovation. The strongest ptqdictor was hospital
size and there was a positive r‘lationship between hospitél liz’
;nd adoptiqﬁ of éochnological innovations. Specialization,
centralization, and functional differentiation were determined
also to bovpositively dorrolatoa with adoptive innovation.

The Kimberly and Evanisko study concludes with three

primary points. The first two concluaions, not the primary

" purpose of this paper but indirectly related, are:

1. Vaiiqbiosou-od in the study ar. much better predictors

" of technological innovation than adainistrgtiﬁo innovation.

. 2. Adoption of tha two types of innovation were not
influenced by the same sets of variables.

However, the last conclusion was that the organizational

variables utilized were much batter predictors of innovation than

the individual or contextual variables used in the study. In

conclusion, the study reported:
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In the case of technological innovations, the
only nonorgasnizational level variable that emerged
as a significant predictor was the age of the
hospital, which had been conceptualized as a
~contextual variable. And in the case of
administrative innovation, the only significant
nonorganizational level predictor was the
cosmopolitaniam of the huoapital adminiatrator,
although the educational level of the hospital
administrator approached significance. Although
it was anticipated that organizational level
variables would play a role in predicting
innovation, their empirical dominence was not
expacted. (Kimberly and Evanisko, 1981, p. 709)

Conclusion

‘Thoro are two significant conciuoion.‘fto- the above.
analysesa of tochnglogiéal innovation. The first, and most
iwportant, is that organization structure is important.
Organization structure can affect technological innovation. The
Kimberly and Evanisikc research provides eapirical evidence of a
correlation botyoon org&nizagionnl variables and auoption of
technology into an organizatiqn. The sscond lignifican;
cpncluiion is that organigntiona likely to adopt niw-toehnologyl
tend to be large, specialized, highly differentiated, and.
decisions grc.-;do at or'noarlghﬁ dopdrﬁl-nt level. The four
variabioa shown to be significant in the -ultiplc,rog:.ogibn
'aqalyoio all can be ianipul&tod in tho'édsign of an o~ S.aization.
While the Kinborly and Evanisko study is a single research point,
the study appears ﬁo'bo a good fitlwh.h co-pgr.d to tho;Air Force
as a parallel. Both organizations havo_ih-ﬁitutionnl frameworks

and are loss product and marketing oriented than most
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organizations depicted in research on tecpnological innovation.
Both organizations are primarily non-profit bauod.‘,In the case
of adoption of technology into hospitals, the focus is on health
care. The Air Force focus, of course, is national defense.
Finally, the Kimberly and Evaniskoc study coné.r.d on adoption éf
technology. This is comparable to tho'intogration of technology
into Air Force weapons systeas.

In summary, the conclusion is that .-piriéal evidence exists

that organization structure and technological innovation are

related.
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CHAPTER III1

TECHNOLOGY..ORPANIZATION. AND AIR FORCE WEAPONS SYSTENS

intreoduction

This chapter analyzes t‘chnology and organization structure
in the Air Force. The purpose is to determine if application of
the krowledge of the relationship between orgnnization structure
and t-chnoiogical innovation can onhdhco-intogration of

tochnologj into weapons systems. This is accomplished by

- first addro.oihg the need for technology in Air Force weapons

systems followed by a look'at how technology is acquired and
developed by the Air Forco.l The second portion‘of_tho chapter
presents toéhnology in the organizational context. After
covering Air Forco‘orgqngzatiop policy, th.'ehaptor oxintnos
the .trﬁcturo of organizations responsible for ucqutuiiton.
development, cnd procuronon£ of weapons oiot.-..

o Technology is an ihbortant part of'tho Un;iqd States’
dofono.wotratogy.’ ﬁocrotary.of Defense Weinberger, in Qg(ghig_g1 _
(October 1984), presented the four components of our total combat
capability. Following a discussion on readiness, Secretary.

Weinberger wrote:
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The other three components are: force structure--the
number of air wings, divisions. and ships in the armed
forces;: modernization--the equipping of this force
structure with more technically aophisticated and
capable weaponry and facilities; and
sustainability--the staying power of our forces. . .
(Weinberger, 1984, p.4) (emphasis added)
This chaptof sxpands on our defense strategy of qualitatively
superior forces by linking technology and organization to Air

Force weapons systess.

The Need for Technology
Technology is an important factor in the Air Force’s ability
to accomplish our mission. As related by the former commander of
Air Force Systenms Command, General Robert Narsh, in an Ajir Force
magazine (August 1984) article:
For more than thre~ decades now, the United States
.has relied upon its qualitatively superior weapons
systems to deter aggression. In effect, we have
relied upon our technological and industrial
superiority to offset the numerical adventages
enjoyed by our adversaries. (Narsh, 1984, p. 42)
lGonorll Mersh continues in this article to .t-tq our strategy of
. uaing our technology to deter ocur eneamies continubo. but the
threat we face has changed. In other words, our technological

A superiority has been eroding since the 1970°s. For example, in

1973 we had an approximate ten- to twelve-year lead over the
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Soviet Union in microelectronics and computers, while today that

-

lead has slipped to three- to five-years. Another requirement
for tecbnology.cones from a cflticalAU. S. national defense
objective of -aiﬁtaining a credible and cap;bla nuclear
deterrence force. This dotorr.ni fqtco is accomplished through
the nuclear triad of manned boabor;, sea-launched ballistic
nissiles, and land-based intercontinental balliatic nissile;.

The United States atrategic tridd has deterred the Sovietas for
more than thirty years and is based on tho diversity of the three

- elements. A primary purpose of this triad is to prevent a single

technological breakthrough from crippling more than one leg of
Eg the triad and damaging our deterrent strategy.
3?? Surprisingly, some of the emphasis on taechnology and

qualitaﬁivo forces is not backed by Air Force resource .
'ig‘ allocation.  General Marsh ihlﬂig_ﬁgggg,-agﬁzino»(August 1984)>
prol;nts the story of Air Force yosoarch and development
3, ‘oxp.ndituroo since 1963. 1In 1965, the Air Fbrcc'ﬁpout _
,gg ' ‘approxinnéoly 2.5 bcrcont of the total Air Force obligat;oﬁ'
ay

authority on basic resserch and exploratory development. In

&
P =0

-

S 1

fiscal year 1984, the technology baae funding had docrocch to
0.8 percent of the total obligation. In fact, addro‘sihg'thh

technology base expenditures in 1963 dollbra.shoés a decrease

from $400 million in 1963 to approxipctoly to_ﬁéoo million today.

i

Despite the reduced funding levels for technology base, the

Air Force must continue to invest in futut.'tochnolégio.. In an
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Air Force -cgdzinb article by senior editor John Correll (August
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1983), General Marsh stated, "Closer to home, one finds that the
Air Force ias losing its traditional role of technological
leadership among the sefvices.“ (Correll, 1983, p. 39 Tﬁe Air
Force has fallen behind othar:sotvicos and even the Department of '
Defense’s Defense Advance Research Projects Agency (DARPA) in
funding for basic and applied research. The former Coniander of
Air Force Systeams Command further stated, . . . the most
technically advanced service cannot afford to mortgage its future
through inadequate attention to the naintenancé of a viable
weapons technology baao.“.(Corroll, 1983, p. 39)

The Air Force Jystems Command Teghnolog¥ Planning Guide
(1980) states two planning objectives that clarify our technology
pladning goals. The fir#t objective is to assure technological
superiority through expleiting technology opportunities andl
advancing knowlodgo in scientific disciplinqs. The second
objective is to aveoid technological surprise. ' In concludinglth.

need for technology in Air Force weepons systems, the

Aeronautical Systems Division’s Blueprint for Tomorrow related

.the importance of the United Statop‘. aerospace indu.try.' This

1984 joint Air Fofco and industry assessment of the aerospace

induatriel base oipl.inod:.

There is probably no other isndustry in the world
which both develops and applies the diversity of
high technology as well as the U.S. aserospace
base. . . . This high technology base provided

- by the aerospace induatry is a highly valued
national resocurce. (U.3, Air Force, 1984, p.6-4)
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While it could be argued t.h‘at any self-assesament would pre.lae
itself, in 1982 the U.S. aerosapace indqstry contributed a shrplus
$211.2 billion in trndé during a year vwhich the U.S. balance of
trade deficit was $35.2 billion (U.S. Air Force, 1984). This is
a significant contribution towserd reducing the negative economic
impacts associated with a balance of trade deficit.

The Integqration §j Igghgo;gg!

Within the Air Forco,IA;r Force Systo-o 6onuand (AFSC) is
resporisible for the ressarch, developament, and acquisitién of Air
Force woapoﬁs systems. As related in the unnhal almanac issue of
Air Force magazine (May 1584), “The primary mission of Air Force
Systo-u Command (AF3C) is to advance aerospace technology, apply
it to operational aerospace systema dovolopiont and improveament,
and acquire qualitatively supoiior. cost-effective, and
logi-tically supported a.ro-paco ayatenas." (Air Force Sy-ton-
Command, 1984, p. S4) Air Forco Sy-t.-. Connand is the Air
Force’s major employer of scientists and .ngino.r-.

The process of integrating technology 1nto’Air Forco'wqapono
systems is iccoipliihod Sy two p?iaary’uocno. 'Th. vast ia;ority'
. of roloarch and development activitios cro .ceonpliuhod through
Air Forco ncncgo-ont of contracts to procure equipment,
information, and tochnology. However, the Air Force does
accomplish some in-houss research and govolopiine, prinarilylin
laboratories and centers. The Air Force Wright Aeronautical

Laboratories, Air Force Rocket Propulsion Laboratory, Air Force
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Weapons Laboratory, Ron‘ Air Development Center, Air Force
Arsament Laboratory, and the Air Force Human Resources Laboratory
are oxa-plas of organizations with research obgactives; An
example of the type of work accomplished in Air Force Systoms
Command épn be found in AFSC Regulation 23-3, Aeronautical
Systems Division, 19 January 1982. This regulation establishes
. the organization and missions for the Aercnautical Systems
Divisioﬁ wﬁich plans and manages the acquisition 6f aeronautical
systons,;aubqysto-a,'and associated equipment for the Aif Force.
While primary importance is on planning, managing, and
coordinating, -ahy other roles are accomplished. Some of the
resﬁonsibilitioa of the Aeronuutical‘Systo- Division from AFSC
Rogulatién 23-3 af.:

1. Qccouplish;o systems engineering and technical direction
to designated programs. . .

2. Plan.. cénductl, and manages devel.-aent planning
activities.

3. Accomplishes assigned advanced and engineering
development.

-4, Estgbliihoi technology needs with AFSC laboratories for
exploratory and advanced dqvoloplont.roquiroa to satisfy new
caﬁabtlitios or eliminate deficiencies.

S. Provides engineering support. . . |
6. éondﬁcts aircraft flight touttﬁg of developsental
avionic equipments. . . (AFSCR 23-3, 1982, p. 1)

The above list is a sample of the Aeronautical Systems Diviaion’s
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reaponsibilities and depicts a broad spectrum of activity.
ﬁcconplish-ont cf this mission requires a diverse oréanization;
From these responsibilities comes the processa to acquire and\
manage technology within Air Force Systems Command.

As previously presented, Air Force Systems Command contracts
" the majority of its research and development work. The process
begins with a requironont,luadally identified through a new
tﬁr.at or capability that requires a f..pons.. Once the threat
is understood, the Qir Force documents the new requirement with a
Statement of Need. For major weapons systems, this is the
bog;nning of a 1069 and soametimes arducus p:ocos._known as the
Defense Sysﬁon Acquisition Review Council (DSARC) process. whilo.
ﬁot important to this study, the proce<.is involves multiple
nileatones and reviews before various Department of Defense and
Air Force councils and boards. However, it is ilpértant to
understand the mechanics of the process by whicﬁ the Air Force
acquires technology and weapons systems. First, th.'Air'Forco
1ntornaliy dovoléps a Request for Proposal (ﬁFP) which states the
requirements of the acquisition. The Request for Prqpésal
uiually‘contcins dbotrod.porforiancc characteriatics,
specifications, time limits, and criterias which the Air Force
uses to evaluate the btdolfqra the contrectéis. Next, upon
zwéoipt of‘bid. fro-lprocpoctivo contra&t@r.; tht‘procons enters
source loloétion, whereby an Air Force boerd evaluates the bida.

The source selection process concludes wttﬁ a decision on the
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contractor or contractors which yill perform the work. Foilowing
source selection, the process enters a negotiating period where
the contract ias negotiated between the Air Force and the
contractor. Negotiations include detailed evaluations of the
contractors team, including the number and composition of the
enginesring teams assigned by the con£ractor. The negotiating
process concludes with a contract signing between the Air Force
and the éontractor and work“boginq on the effort. Of note is

the ability of the Air Force to evaluate and influence fhé
o;ganizution structure of aoréspacc contractors. This will be
dizcussoq later in the organizatlonal context. Additionally,
during the process of selecting and nanag;ng-thouo contraéts, the
Air Force can npoc1£§ and requesat certain technologio-.and
performance factors be integrated into the weapons systems. In
summary, the integration of technology into‘naJQr weapons systens
is accomplished b} Air Force Sy-toai CO-iand. Wpilo a major
portion of the research and development offort is performed by
contract management, the Air Force has considerable cont;ol over
the amount of sophistication and technological advancement in our

veapons systems.

Air Force Organjzation Policy and Guidance
Air Force organizationn are structured to moat dfficiently

accomplish the assigned mission.. The ovirall guidénc. is
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contained in Air Force Regulation 26-2, 6 Januafy 1982,
Orqanization Policy and Guidance, The regulation expresses

five principles of Air Force ogganization. The f;rst principle
is functional grouping and requires each part of an organization
meet the followiné roqulr.n.ﬁts:

1. Be directed toward achieving a naJorigoal.

2. Conatitute a logical, l.paréblc field of responsibility.

3. Have a cleér-cut charter tha£ is definite in scope,
purpose, ébJoctivos. and goals to achieve, wiéh a single
cosmander, supervisor, or staff member in full charge.

4. Cover all the slenents of a function tha; are closely
;oiat.d and constitute a complete entity.

S. Have easy, workable relationships with other parts of
the orﬁ.n;zation, but with aatural, definable diviasions among
them. (AFR 26-2, 1982, p. 4)

There is a heavy .npha‘is on functioqal grouping in the policy’s
first principle. The second principle is unity ofvcon-and; This
principle requires that each person’s r.-ponnibilition shouid bp'
clearly defined énd ogéh person fcsponiiblo to énly on. aupor1or;
Span of control is the third prihciplo and sets. factors for
dotora;ning the nuibor of subordinates that can be bffoctivdly
suporvioiﬁ by one person. Soni of the factors in doiornining
span of coﬁtrol include thd'conplgxity of the -1ioion.
organizational differentiation, a#aunt of coordination required,

‘and the type of nanagﬁlqnt and comaunication aystems. The fourth
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organization principle in the Air Force’s regulation on
organization policy and guidance ia dulegation of authority.
This principle encourages delegation as much as possible and
_states each situation must be studied individually to determine
the correct amount of delegation. The last organization
principlo involves decision-making requirements. The regulation
writes, "An organization.ahould bo structured to permit rarid
decision-making. Every time a new level is a&dod between the
vcon-endor or yupervisor and the doer, the flow cf communication
slows down and the pfobability of misinterpretation increases.”
(AFR 26-2, 1982, p. 35)

| The ob;octivoy of Air Force ofganization are also preaénted
in Air Force Regulation 26-2, Qrganization Poligy and Gujdance
(1982). The three primary objectives are to maintain a structure
in p.acetiu. that avoids organizational turbulence during
transition to war, to maintain a structure that operates
effectively with the least cost, and to atand:rdizg organizationa
as much as possible. One of the secondary objectivo- deals with .
tachnology. 'Tho objective is, “Keep pace with techneological
advences, changing nislioﬁs, and concepts of opdfation.“ .

(AFR 26-2, 1982, p} 5) The ron#tning pértiqn of Chapter 1 of £he
regulation pt.’entsvﬂir Force policii; on organization. Tyo
areas are of‘intirist to this study. Firast, while the policy
emphasizes a functional apprﬁach to orguniz;ticn .trﬁcture. it
does eliow o£hot app;oach--. ;Otganiiation based on functiona

prodoninatas in the overall Air Force structure. However, in an
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organlzﬁtion as large and complex as the Air Forcae, the
functional approach does not always apply."™ (AFR 26-2, 1982,

p. 6) Finally, the policy doess not restrict Air Force
organizations to ;5tablish.d structures. “HAJCOHé'a¥e encouraged
to develop and test new organizations that promise to incrcqso.
off‘ctivonous ;nd efficiency.” (AFR 26-2,-1982, p. 7> The
remainder of the ragulatién explains the various organization
units, gives examples of standard structures, and explains
procedures for establishing ;rganizationa and making changes.

Anoth.é.guid. for organization structure is Air Force

Regulation 26-6, 16 November 1983, Manpowsr and Organjzation
Management Obisctives and Responsibjilities. This brief

ragulation establishes basic manpower and organization -anagcpent
objectives and responsibilities. Ono‘of the management
ob;oqtivo. is, "Establish organizatiqnal configurations suitﬁblo
for the best possible use of all available resources at the
minimum i-s.ntial cost.” (AFR 26-6, 1983, p. .1) Overall
responsaibility for manpower and organizaﬁion :anag‘-ont in the
Air F&rc. is given to the Director of Hanpowor énd‘Organizagion

at Headquarters U.S. Air Force. However, :.oponsibility for the

'execution of £ho‘§olicy is given to individual commanders and

auperviasors.

Personnel responsible for the command or
supervision of each organization, function, or
office must: (1) Ensure that their internal
organization structure and stated manpower
requirements are the most economical to iaprove

a9




combat readiness, enhance wartime .ffectivenosi,
and complete prescribed workloads under peacetime
conditions. (AFR 26-6, 1983, p. 2)

In summary, Air Force regulations provide policy and

guidance for structuring organizations. While emphasgis is on

functional ofganization. mechanisms exist for other organiz&tion

structures. Responsibility for efficient organizational
management rebt; at all levels of command.
Air Force Systems Comm r.' ations

As previously presented; most fechnology is integraﬁed'into
Air Fcrce weapons systems by Air Force Systems Command. This
section addreases-aono'of theao'oréanizations and the nannef in
which they accomplish their assigned nisaion;. fhe aubscqugnt
section analyzes the structﬁre of ssné selectad AFSC
organizétions.

Different from most Air Force organizations, Air Force
Systems Command is organized by product. The product
organization structure ‘is organized very similar to private
sector companies engﬁged in the very éompetitive onviroqaent”ofl
congsumer gocds and services. For exanplo,,nany'conpanios haQe
separ&te‘divislons (soap, tooghpastn, ate.) £hat engage in all
.aspects of one proddct from research and devolbpnont t6
;arketing.' | | | |

‘The four product diviaiona and one produc#_officc in Air
Foroce Systons Command are the Aercnautical Systems Division,

Armament Division, Electronic.Systoh- Diviaion, Space Division,_




and the Ballistic Nissile Office. As described in u_z__gg_r_gg
magazine (Lacombe, August 1983), the organtzg;iona and their
general responajibilities are as £oll§w¢: |
| 1. Aeronautical Systems Division 1s'rospoﬁsiblolfor
iﬁ’ ; aircraft systems and ldbsy.to-..
i 2. Armament Division develops and acqhir-.ltho Air Force’s
w conventional armamenta. |
| 3. Electronic Systens Civision is responsible for
electronic aystins. including colnqnd'aﬁd'control communicactions
sfsto-u. |
' 4.( Space Division is £h. Air Force’s space-rslated
crganization, perforninglall Ercop.ratiqﬁal -éac. activities.

5. 'Ballisgic Missile Office is responsible for
Intercontinental Ballistic Missile functionsa. (Lacombe, 1983; p-
53
The above product organizations function similar to product
otQanization in the private sector. Thof have rasponsibility
for the full rang§ of activities a.-ociatbd v1th each product.
This includes research and development in tie basic sciences to
testing and acquiring aifcraft anq nisoii‘ sycionq.'

Within the product(di;isiona ere th‘yorgdnizatiqn.fdir;ctly
'rospéhsiﬁ{s'for 1ndividua1'woappns systems--the systems progtaa_i
. offices. It is at this lqul‘whoro the actual dovéiopnonﬁ and

management of programs such as the F-16 sircraft occur. The
director of an Air Force systemn program office is the single

point of contact for all activities associated with the
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particular weapons system. The systems program office level is
where organization structurs changes could have the greatest
impact on technological innovation. The program office can be
co-patod to a basic production unit in the private sector. A
single program manager heads the program office and is
responsible for the successful completion of program goals within
budget and on-schedule. A program ﬁffico is a for- of a task
force which is organized to complete certain task.‘dnd will
normally disband upoh deployment of the weapons system.

Air Force Systeas Co-nand analyzes conplot;d programs and
produces “lessons learned” volumes for many weapons systems. The
1980 AF3SC Lessons Learned Volume 1 from the Aeronautical Systenms
Division'containgd char-ctoristicu which typify some of the more
successful programs. One factor was to have a single individualy
roipohoiblo for ;11 aspects of the prograi with the appfopriato
amount of authority. Agoghor .uccoo.fu;.charlct.rintic wvas
sgppo:t for the program manager, either thtouéh a ".'. . pProj-
ectized or matrix oréhnt:étion structure.” (U. S. Air ForéL.'
1930,_9. I1I-1) This implies cont;aiizqd c;ntrolfc-n be a
determinant of .;cco-; at the lynﬁols program office i.vcl. In
.u-niry. at a nccro;lpvol.'th. Air Force’s orénnlzaéiono
rc.ponaiblovfor nost roco.rchf &qviloﬁlont. toﬁt. and evaluation
6! vo.ﬁonq systemss are org.hiz-d by product. Uttﬁin iho product
vvdz"1n196§ are the individual program offices, o;ch noraally

responsible for ailinglo weapons system or support cosponent.

a2




=tructure of JSelected AFJC Organizations
This section addresses the organization 'tructur§ of

selected Air Force Systoas_Connand organizationa. The 1984

Leadership and Hanagolonﬁ Developnment Center publication
. Mum&mmmw analyzed some
organizations within Air Force Systems Coamend responaible for
systems and dov‘lopnont -gqhiaition. The field study describes
that prior to 1976, these orgcqtzations vere typically drgdnizod
on a program basia. Each program office containod all the
necesasary resources to acco;pllob its sassigned mission. However,
responding to a manpower shortage and other factors such as lack
of cross~-feed between prograss, the matrix organizntto? structure
was inplﬁnontod in 1976. HNany of the professicnal staff
personnel, including engineers and scisutists, vere assigned to a
program office from clfunetioncl lri. such as cdntrnettng or
onginporing. This n;trix organization hed several bono?1£..

First, program uncertainties and changing pétorltiou allow more

floxibzltty in product resource -onoqv t. For exanmple, the

engineers and professionals in a progrsa which suddenly

ox&ortoncod c-dontoa in fundiig could rapidly moved to another .

ﬁrograi office or even b.ék to ihoir fonel organization for -;_

productivq-Qork. 'Another benefit was stretching of critical

.. ' technical personnel among progrca;. Finally, the people involved
vere able to keep their professional p iciency .hd contact with

functional areas while being dedicated eo‘c prog;-i nanager. The

S

LNDC field study presented tvo'koy issues with the effects of the

43




RS A
ANRAIR ]

PSRy

8
“-
. "

Gy 0y’ A
'fffi.577555 '
ANl N 3 W

A2

AT
%5

matrix orgénization structure in Air Force Systems Command.

First, the study concluded that the impact of the program manager

-often seemed diffused. Confirming other sources, the study

addrosso§ the importance of the program manager. "Respondents
topoaiodly told us that an effective program was determined by
the ability of the project team to meet schedules and nilostoﬁos.
They also said that the single moat important cause of a
succossful program was tho proérén nandgct."‘(Conlon. Daft,
Austin, and Short, 19684, p. 65) The second major issue
associated with the matrix structure was the control dilemma.
The program manager has day-to-day control over all of the
assigned personnel, but formal ad-iniotrativo control of those
from a fgnctional organization 1..rota1nqd by the functional
manager. While there are some administrative changes which could
slleviate some of this problem, the v‘ry nature of a matrix
organization structure roquir.o'dual reporting channels. In,

conclusion, the field study summarizes, “The matrix structure is

the coi:.ct structure because it is compatible with environaental

. changes, non-routine technology, and goals that olph..lzo‘bogh

" program effectiveness and‘tho offlciont utilization of scarce

i

personnel resources.” (Conlon, Daft, Austin, and Short, 1984, pP.
66)

Another analysis of the structure of an Air Force Syatea

C.wmand organization ™ Qrganizationel Charqge Patterns in the

Air Force Svatems Program Qffices (Connors and Maloney, 1979).
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This atudy looked at the program office from a lifc—cyclo
Qpproach similar to the product lifo-éyclo in marketing research.
fho authoers concluded program offices are organizaead in project
structures in the early phqso- of the acquisition cycle. During |
the middle phase of the acquisition cycle, where moat of the work
is accomplished and the organizatién'io lirg.ct. the organization
is structured by function. Finally, during the clqso-out of the
prbg;a-. the 6rganiiation'rovorts back to a project structure.
Somewhat contradicting the provious‘anclysia. the authors address
some of the problems associated with the letrix.otganization.
While the study presents the program manager as the focul point
of the off;cd with bro;d responsibilities, the program mansger

has “*. . . no‘rocl authority over the participating organizations
that supply vital support.” (Connors and Naloney, 1979, ﬁ. 22)
Additionelly, the study concludes larger orgenizations have 'y
perceived more favorable organizstional climate.

A case study approach is presented in A_g;;i_:;nﬂx_g{
WWQW |
Hulslander and Natthews (1982). The study .ddro;.odlu oinglo
portioﬁ of c‘iyito-. program office which wvas involved 15 the
research and dov;lop-ont of standard aircraft sensor units. One
issue pro.oﬁtod wvas the onginoiring .dpport provided to this
organization. The study reported engineering ouppoft for the
.ioto-. program offices came from the Aeronautical Systenas
. Division Deputy for Bngtnooring. In other vofd.. the functional,

centralized engineering unit provided ressources to the progran',

- 13




managers for their individual programs. The study relates that
the engineera were not as responaive to the program manager as
they could be, presumably Becauto of dual reporting requirements.
One person in the case concluded,™. . . [it is tﬁ.] way that %he
system is organized that is at fault." (Hulslander and Matthews,
i982. p.- 19

From the above anaiyson this study will address the actual
§tructuro of three Air Force Systems Command qrganizations as
depicted ih orgénization and functions cbart books. This will
provide a determination of some of the current organization

structures of these organizatioﬁs. First, as detailed in the

Organization and Functions Chart Book, Electronic Systems

. Division (Air Fcrce Systems Command, August 1984) appears to be

organized functionally. For example, below the Commander are
numerous support functions such as public éffairé. personnel,
safety, and civil engineering. Also reporting to the Commander
are eight deputates which appear to be tho'producti;n un;ts of

Eloétronic Sy.tinc Divi.iQn. Some of these ;nciud. Tactical

‘Systems, International Frogrnni. Straﬁqgic'syutonq. and

Acquisition Logistics and Technical Operations. The system
program offices are one or two levels below the above deputates. -

For example, Lﬁ'tho Tactiéul Systems deputate ;ho‘noxt

organizational level is tactical coi-unications systems, tactical

air battle ianagonont systems, combat theater communications

sydtcns; and joint stars. Uhtlo'thioq proéra- offices appear to
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"be functionally aligned, a reading of the functions associated

with each organization reveals the nature of the structures. In
fact,‘nany functions within these units are provided from other
Electronic Systenms Divisionvoffic.s.. For example, in the
Directoréto of Engineering and Test, the organization functions
inéludo. “Manages the allocation and reallocation of ESD computer
syitono sngineering, test, configuration/data management
personnel. . . Provides diroct support to ESD program offices in
assigned areas.” (Air Forc‘ Systemns Command, 1984, p. 18-5) At a
lower level, the Syséo-o Ergineering Division within the
Enginoorin§ and Test D;roctorato has some of the follpwing
responsibilities, “Provides policy and procedural guidance and
specialized techni:cal and -anagonint .uppqrt to ESD Diputios and
Program Managers. . . Provides direct support to ESD prograsm
offices in selected functioﬁal areas.” (Air Fofc. Systens
Command, 1984, p. 18-6) In conclusion, while systems program
offices in Electronic Systems Division appear to be structured
based on functionality, ;pﬁport is provided from other
organization. toltho prdgran manager. Fro-»th- infor’ation
provided in, the Orgonizations and Functions Chart Book, the
metrix organization stru;tur. is a reality in tho progras
offlééa.

Another 6fgan1zation from Air Force Systiu- Coniend is the
Armament Division at Eglin Air Force Base, Florida. As doﬁeilod

in the Qraapizetion and Functions Chart Book, (Air Force Systems

Command, July 1983) the Armament Division is divided primarily
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between a test and evaluation organization and a reséarch,
development, and acquisition organization. At one or two levels
below each of the above deputy.commanders are the program
offices. The narrative portionlof the chart book providesﬁ
insight into the organizatiu: structure of the program offices.
For example, within the research, dovelopnent; and-acqgisitioﬂ
side (called AD/CZ in the chart book) of the A;i;n.nt Division,
‘there is an engineering organization called the Deputy for
éngineering. Under this deput&, the electronics office "?rovides
support éo AD/C2Z program offigos for .?boddod computer, resources
ﬁardwaro and softwar‘ design, documentation reviow-; and test
prograns.'. ," (Air Force Systems Command, 1983, p. 65) Another
unit, the seromechanics office, “Provid.; guided weapons systens
. @engineering support to AD/CZ proéta- offices by developing and
nainfaining digital computer simulacions to oviluato system
performance, performance sensitivity and stability analysis,
‘ﬁrugoctory and accuracy prediction, and flight anélysis.“ (Air
Force Systems Connan&. 1953. p. 65) The Armament Division
prograi offices d.pond on_qthor brganizéttons for support
éopvicos aﬁd are étganizod’iﬁ a matrix structure.
The thir& organizhtion is the largest product diviiion in

Air Forcc»Sy.t.n. Conphnd--tho Aeronautical Systpnu Division at
wfight-Patgorsoﬁ Air‘Fotco Base, Ohio. As shown in the |
Qruanization and Functions Chart Book, (Air Force Systenms

Command, June 1981) the structure appears to be funétionally
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aligned. However, technical support is provided by some
centralized groups of specialists. .For example, the Deputy for
Engineering "Provides the system engineéring. technical
direction, and systenms engineering management to ASD %rogram
offices. . ;" (Air Force Systems Command, 1981, b. 27 At & lower
ievel, the Performancé Analysis Branch of the Propulsion

Division, ". . . provides syétens engineering and technicai

g
:

direction to system program/project offices in the areas of

propulsion system performance analysié and analytical solutions

) -
d-‘? ‘a
-

7S

b

to propulsion probiens.

"

(Air Force Systems Command, 1981, p. 222

i e

As an example, the program manager of an aircraft program ocffice
would look to the Propulsion Division for engineering support and
technical assistance for propulsion issues on that particular

aircraft.,

3

In conclusion, it is evident that,séac progras offices

2

within seiected Air Force Systems Command product organizations

LS

.
£y
1§
R
[
|
o 4

often require support not immediately available within their

-
s
-?‘,

organizations. The matrix organizatipn structure is one design
sblut;on to ‘spread scarce resources to other organizations while
maintaining'éortain identities with the fqnctiona; A;eas. For
example, engineers within the Ffle'prograu office cou:d'stiil
maintain adm;nigtrativo andvprofosaional ties to'the;D@puty for
Engineoring.' This is a goéd codrdinatiou nechaﬁisnfwithin.
professional disciplines. Moreover, the matrix organization

. structure is a good mechanism for maximizing information flow

between work units. A critical piece of elbctrical enginearing
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dasign information is easily disseminated from the electricalil
engineering group to its members throughout the various program

offices.

CONCLUSION

This chapter has transitioned from the relationship bétween
organization structure and tachnologicalvinnovation to how we
integrate technology into Air Force weapons systems and the
organization structure of these orga&izatigns. The pQrpose is
to become familiar with technology:integ:ation and organizétion
. structure to determine if the conc;hsions from Chapter II can be
effectively applied to the Air force sitﬁation. Specific
conclusions from Chapter III include the following:

1. Most technology is integr#ted into Aur Forée weapons
systems via contracts nénaged through'the research; development,
and acquisition process.

2. . Air Force cdnttqct,nanagenont personnel evaluate
contfactor's ﬁréenxzatlons at two key points. First, the
ofganizatién is analyzgd during thé evaluation of contractof‘s'
propoles fron which the Air Force selects a potential
contractor. Second, the organtzagiqn is evalugted dufing the -
contract negotiation period prior to final contraét_gward.

3. From evaluations of a contractor’s crganization, the

Air Force has influence over the structure of the contractor’s

S0




orgar.ization.

4. Some techndl$gy 1s exploited directly by Air Force
personnel and contractors in Air Force laboratories and, in these
cases, there 1s direct control over organization structure.

5. Air Force Systems Command is organiied by product
divisions at the macro-level. The basic production unit for
technology integration is the program o?fice.

6. The program hanager'is the single peoint of contéct for
all activitiea affecting the apecific program office and Ls‘held
accountable for t;noly}‘officient acquisition.

7. The prégran office is organizoa in a matrix structure.
and may depend onn other organizations for specia;;zed support,
particularly scarce engineering assets.

In sunnar?, the organization most responsiblie for
intégtation of new technology 1ﬁto Air Foréo weapons syst?ns is
the.prograu offxqé. The »rogram office is organized in a manner
which increases informe&.ion flow into and from the work units.
While the Air Force c.ontracts for most research and development
efforts to integrate technology into woepon.‘syatona; our
'contracting'proceas brovides aignificant 1nf1uoneo on the
contractor’s organization structure. In the final chapter 1 will
present overall project coqclusion; given the results of'the

analysia in Chapters II and III. .
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CHAPTER 1V

PROJECT CONCLUSIONS

Introductisn

This final chapter prasenﬁs the conclusions of the project
and a determination of the problem staténent. Alsc included are
overall findings‘and some recommendations for future research.
The purpose of this project was to determine if we could enhance
the integration of technology ‘nto Air Force weapcns systenms
through organization structure. Technology is an inportanﬁ part
of the United States’ armed forces. The OtganizationNOf the
Joint Chiefs of Staff writes in the t Sta Milita
Po r o Y 8%:

Techhological progress increases the deterrent

- value of US forces and provides a hedge against

a Soviet technological breakout. . . . The import-

ance of technology has never been more obvious: than

it is today. . .. US and allied technological

. leadexzhip is even more critical now because the

Soviets have fielded new equipment comparable in

quality to that produced in the West. (Organization
of the Joint Chiefs of Staff, 1984, p. 16)

~

While previous information from a former Commander of Air Force

Systems Command indicated that our technological suporibrity has
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decreased in recent yeares, technology is still a very important
force multiplier for Unitea States and allied forces aon the

battlefield.

Project Conclusions

This section summarizes conclusions from Chaptefs I and IiI
and presents overall conclﬁsions for the project with the
6bjective of determining the validity of the problem statement.
First, the primary conclu#ion from Chapter II is that
organization st:ucturg can affect technological innovation. A
seéénd conclusion is that oréaniz;gions which are most likely to
adoot technological innovations tend to be large, centralized,
specializéd. and functionally differentiated.

From the above two conclusions, Chapter III addressed the
second part of the problem statement to determine if knowledge of
the rolat;onship between organization‘structUto and technological
innovation can enhanée integration of technology into Air Force
Qeapons systems. The‘approach in Chaptor.I;I was twofold.

First, how ;s,teéhnology'actnallf i%tcgratod into weépéns
systems, and seéoqd. what is the ;tructuro of th§ organizutibns
résponsibla for woapéﬁs sttois acquisition and Qodernization?'
The firat conclusion ia that the Air Forée edbpgs»technology inco

Qeupons systems primarily through cdntraqtprs. Howevar, the Air

Force has influence aver the organization structure of the

contractors through the contract. selection and contract’

s



negotiation processes. A seéond concluaion from Chapter III is
that program offices, the 6rganizations rg;ponsible for acquisi-
tioé of weapons systems, are organized in the matrix structure.
A project findiné is that it appears the matrix organizatioa
structure is the most apprupfiato for the progranm office given
the information-based the&ry of 6rg§nigation structure.

Based on the above conclusicna, I conclude the problem .
statement, ‘Can organizétion structure enhance'the integration of
déw technology into Air Force weapons systems?" in the
affirmative. All three parts of the logic in résolving the
problea statement are affirmative. The subelements in the problem
statement are as follows:

1. There is a relationship between organization structure
and technological innovation.

2. Knowledge‘of the above télatioﬁship can be effectively
applied to organizations responsible fét technology integration
into Air Force‘wogpons systems.

i i Lo
3. |There is empirical eviderce that organization structure

enhances technological innovation and recognition of the

relationahip c;n affect t?chnology integration into Air Force
weapons jyat;ls. | '

| One additional ﬁéo;cct concluaiﬁn'noﬁ directly ;elated to
the problem atatenonﬁ is that the progt&n offices are prganizod
in a manner which would promote adopticn of new gechnology. The

major program offices are large, specialized, centralized at the ' !

program office level, and somewhat functionally differentiated
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within the organization.

Project Issues.

There are two issues that are not project coyclusions but
are contributing factors to the issue of technological innovation
in the Air Force. The first issue is institutionalisa in the Air
Force.. I hypothesize that the military nature of oﬁt prof‘ssidn
does not encourage innovaﬁion. Organization structures, except
in tha few cases within Air Force System Command tﬁat have matrix
structures, are very riﬁid and by necessity sisxple ind direct.
The ;xlitaiy co-nana system ensures each person is accountable to
a higher gutharity. While difficult to validate, it is possiblel
that the military insﬂiiution discourages innovation. Lisutenant
‘Colonel Henry Staley in an Air gjivg;s;;z article (May-June
1982, ;Feedback. « «» A unique key to leadership™, addresses some
of this institutionalisa. Lieutenant Colonel Staley writes.l"ﬂn
I suggesting'that we overcome our basic natur;s? 'Should we
résist.thoso aspects of USAF training and education that
reinforce the fyoasir. yessir, three Sags‘full' nentaliﬁy? Yes!
There s sonethiﬁg wrong‘hard. and you can sense it.' (Staley,
1982, p. 62) The autho&'provi&u‘ anl alternative to this
.institutionalisn thch suggests léador; must make deturnin;d
éfforts to solicit feedback from subordinat.n; It is these sare
éttitudos that I hypothesize ptovido barriers to tocQ2¢Iogica1

_innovation in the Air Force.
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A second issﬁe is that the Air Force iust.ensure contractors
do not v“acome mirrors of our own institution. From my own
experience in the Minuteman nissile program dfficé and, more
recently, working with thn'Ballistic Missile Office, contracﬁors
occasiorally give the Air Force only what they expect we want to
hear. I once was a member of a source selection committee énd_
several contractors’ proposals were clearly geared to a military

briefing format that stressed order and organization but were

weak in substance. While several of the non-engineer members of

the committee were impressed by the military-type briefings,
others were more concerned about selecting a firm that could
provide an innovative design at the lowest cost. In Blusprint

for Tomorrow, a joint Air Force and industry assessment of the

aerospace industrial base (U.3. Air Force, 1984), there are

Isiniiar concerns about institutionalism. The report writes, “As

a corollary to Lﬁprovod data availability, the contractors
orginiz. in a manner to fit govcrnaont organizations."” (U.S..Air
Force, 1984, p. 2-100) A more glooay assessment in the sane

report followa:.

According to one study participant, "underlying
this aavarsarial relationship seema to be mutual
distrust which results in DOD increasing
regulations and controls which, in turn drive

up costs. . In response, industry is inclined

to take e 'by the book! approach to prograss

and problems which discoureges innovetion and
experimentation, and further results in industry
seeking to place as much risk as possible on the
government.” (U.S, Air Force, 1964, p. 2-101)
(emphasis added)
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The above quote is evidence that in at least one aerospace
executive’s viewpoint, contractors occasionally mirror our own

Air Force inatitutionaliaam.
Future Research

Having concludodbtho problea atatement, "Can wve onﬂanco the
integration of new tochnology into Air Forc._eoapon. systems?”
in the saffirmative, 1 roco--ond future research in two areas.
First, is it possible to determine the innovation climate in the
Air Forc;?l In qth.r words, does the military institution
discourage innovetion and/or are -ilitary members not inelinod to
innovate? The results of this r;.ocrch would detarmine if there
are fundamental structural probleas to overcome Qhon attempting
to innovate in thc'ixlztary. |

A second recomaended future research issue is i'study of the
effect military contrlct- have on d.f.nd§ eontractor.._ bho
nggo.t.d/cpprooch is io dbtor-;no if there nro_orénnt:atlonol
difforoncooliﬁ cospanies that porfor- prodonxnctoly'dofonoo-work
vot.u; coapanxis that are prtnc?;ly in the non-defense sector.
This btudy.hc’ already presented iho vast .-ouﬁt of'd.fonsi .
dollars thutitro do&icatod to ;o‘octch.‘dovolop-ont. toyt.-
ovnlﬁattoﬁ.vand procurement. It would be ﬁroduétiQo to determine
the character of some of the major dofop.o eongractoro compared
to some of the more competitive sectors oflprivct- industry.

Thord,t.'potonticl for significent cost lcvtnﬁo in this area.
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Ending

This project has ditorninid that organization structure can

enhance the integration of new technology 1nto_Air Force weapons
systeas. 'Tnchnology is an important factor in the success of

future baitl.a. In 196#.'Pr.oidont Reagan initiated an intensive
research and development foopi‘to determine if there is a way to

[

exploit new technologies for strategic defense. The President

stated,

Let us turn to the very strengths in technology that
spawned our great industrial base and that have
given us the quality of life we enjoy today. . . .

I know this is a formidable technical task, ocne that
may not be accomplished before the end of thisa
century. Yet, current technology has attained a
level of sophistication where it is reasonable to
begin this effort. ,

(President’s apeech on military spending, 1983, p. 20)
While many people, including military offtcofu. ha@o-critlcizod
the Strategic Defense Initiative, it is an iffort that cén |
introduce ziénxficunt'change. in future wetfqgg!rﬂw. nust gako‘thq'
noc.oaarfrection to begin the rosoareh in earnest and proceed on
high iochnoloéy areas such as the Stratecic Defensa Initiative.
With the proper ofgcnizatioﬂ lﬁructuro'. ;. can §ovoldp an
organizational climate that enhuﬁca: tochnolﬁg;cal innovatibn in

the military so that we can meet our future national security

objectives.
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